Pointing at memorized targets during prolonged microgravity.
Watt et al. (15) and Young et al. (17) have demonstrated that during prolonged microgravity, large errors can be made when pointing at memorized targets in the absence of vision. However, those experiments could not distinguish between errors caused by not knowing where the arm was pointed and errors caused by not knowing target location. The primary goal of this study was to determine the relative contribution of each of these potential sources of error. It was hypothesized that pointing errors would be greater than pre-flight controls if vision was continuously absent during testing, but not greater than pre-flight if vision was restricted only while pointing. Five subjects on Spacelab SLS-2 (Part A) pointed at targets while keeping their eyes closed continuously; (Part B) touched various body parts and estimated the position of their arms while the eyes remained closed; and (Part C) pointed at the same targets as in A but closed their eyes only while pointing. On the ground, if the eyes were closed only while pointing, pointing errors averaged 4.5 degrees. After several days n space, errors averaged 7.0 degrees (p < 0.05). Again on the ground, if the eyes were closed continuously while pointing, an additional error of 4.0 degrees was measured. However, after several days in space, the additional error was 10.5 degrees (p < 0.0005). The results of this study suggest that the major problem encountered when pointing at memorized targets in microgravity is a lack of knowledge of target, not limb, position.